The new conjugated system ("chalcone kind") reported herein, 1-(2-thienyl)-3-(3-methyl-2-thienyl)-propenone, C 12 H 10 OS 2 presents a monomeric molecular structure, and it most interesting aspects are to be found in it intermolecular interactions, of varied type (C-H···O, C-H···π, π···π) and strength. Some anomalies detected in the refinement process, however, provided evidence that an unexpected in-situ, radiation-induced dimerization reaction had taken place during data collection, with the starting and final products coexisting in a topotactic fashion. This effect is depended of structural packing; that is not all this kind of conjugated system presents this effect. The main factor is the distance between the double bonds of neighboring monomers (about 3 Å)
introduction
The electronic and optoelectronic applications of conjugated polymers as organic wide-gap semi-conductors have attracted considerable interest in the last decade. In this field, polythiophenes derivatives are among the most studied because of their potential use in organic light-emitting diodes. [1] [2] [3] These polymers (used to prepare electroluminicent devices) are obtained through monomer polymerization via electrochemical deposition on indium tin oxide.
4,5
The polymeric precursors employed have been a series of heterocyclic α, β-unsaturated ketones containing thiophene rings.
2,4,5 similar to the molecule reported in this work and they have been studied and characterized by electrochemical and ab-initio methods. 4, 6, 9 In general there is not much structural information about this class the compounds. The structural information available is related to conformational studies and crystal structure as electronic interactions between oxygen of carbonyl group and the heteroatom 5, 7, 9 and interatomic interactions of type C-H…O, C-H…p, p…p 10, 11 Following our interest in this kind of compounds, mainly directed to their use as potential ligands in further complex development we have synthesized and characterized a new compound in this populous family, viz: ir Spectrum Spectra of 1-(2-thienyl)-3-(3-methyl-2-thienyl)-propenone in KBr pellets were recorded on a FTIR-NICOLET MAGNA 550 spectrometer.
X-ray diffraction
Diffraction spectrums were record in a Bruker SMART AXS CCD diffractometer with graphite-monochromated Mo Ka radiation (l = 0.71073 Å). Semi-empirical absorption correction based on symmetry equivalent reflections was applied. A total of 8994 reflections were collected, of which 3877 reflections were unique (Rint = 0.057) .The structure was resolved by direct methods and refined by the full-matrix least-squares method based on F2. Structure solution, refinement, and generation of publication materials were performed with the use of the SHELXTL crystallographic software package [12] [13] [14] [15] . The final refinement includes anisotropic displacement parameters for the non-hydrogen atoms. The crystal data and structure refinement of Compound C 12 H 10 OS 2 were summarized in table 1. refinement table 1-3 shows the crystal data and refinement details. The principal problems in this compound was the coexistence of symmetry related monomeric units and their cyclation dimerization products resulting from irradiation. The transformations were clearly topotactic, but resented the crystal and (accordingly) the refinement quality. The amount of dimerized material was directly related to the more or less favorable position in the original packing for such a reaction (see comment section for a detailed discussion). Hydrogen atoms were placed at calculated positions (C-H: 0.93-0.97Å) and allowed to ride; methyl groups were allowed to rotate as well. Displacement factors were taken as U(H)isot = x.U(host), x: 1.2-1.5
In this work, we report the crystal structure of 1-(2-thienyl)-3-(3-methyl-2-thienyl)-propenone. The structure was solved by single crystal X-ray diffraction. The two independent molecules present the same conformation; that is two terminal thiophene rings bridged by a propa-1-en-3-one link, with both rings almost coplanar to the whole group and with the sulfur atoms in trans conformation. The oxygen in the carbonyl group is cis to the nearest sulfur atom and trans to the other one
The planarity of the group is perturbed by a slight twist along the bridge axis, difficult to quantify due to the disordered nature of the groups. In general, the spatial arrangement is governed by a number of intermolecular interactions, of varied type and strength.
The intermolecular interactions (mainly of the C-H···O type, table 4) do not "mix" unrelated molecules ("primed" and "unprimed" ones in fig. 1 (9) C6-C7 1.467 (9) C5-C6ii 3.803 (7) C7-O1 1.233 (6) C4'-C5' 1.43 (1) C5'-C6' 1.36 (2) C6'-C7' 1.46 (1) C5'-C6'iii 3.21 (2) C7'-O1' 1.225 (6) Symmetry codes: (ii) 2-x, 1-y, -z; (iii) 1-x, -y, 1-z. C4'C5'C6'C7' 168.5 (8) C1'S1'C4'C5' 176.5 (7) C11'S'2C8'C7' 179.3 (5) During the refinement of the structure, evidence of an unexpected in situ, radiation-induced dimerization reaction was apparent, with the starting and final products coexisting in a topotactic fashion. This kind of reaction have been studied by different research group in similar compound as the cinnamic acid derivates. 16 In this reaction kinds, the spatial disposition (parallel) of the molecules and the distance between them, is fundamental for the dimerization phenomenon. 17 The scheme 2 shows the dimerization reaction. ·The X-ray radiation would undergo interactions with the matter and generate ultraviolet photons. This radiation would cause the dimerization phenomenon.
We have done the infra-red spectrum with the hope of observed any change on the structure of the compounds due to ultra-violet radiation. In general the frequencies of the bands in these conjugated compounds are smaller than simple systems. This is due to minor bond order. The infra-red spectrum before the UV radiation is similar to infra-red spectrum after radiation.
This phenomenon is a [2 + 2] photodimerization homogenous and return thermally to a pure crystal of the monomers. It is the reason why is not possible to detect the structure changes by infra-red analysis.
concluSionS
A new heterocyclic system was synthesized, 1-(2-thienyl)-3-(3-methyl-2-thienyl)-propenone, (C 12 H 10 OS 2 ) and their crystal structure was established. The structure presents intermolecular interactions of varied type (C-H···O, C-H···π, π···π) and strength. The anomalies detected in the refinement process, however, provided evidence that an unexpected in-situ, radiationinduced dimerization reaction had taken place during data collection, with the starting and final products coexisting in a topotactic fashion. 
